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GUIDELINES  FOR  QUALITY  ASSURANCE  INSPECTION  OF  COMMERCIAL  ACnVITIES 
CONTRACTS  FOR  REAL  PROPERTY  MAINTENANCE  ACTIVITIES 
GUIDE  #9:  SURFACED  AREAS 


1  INTRODUCTION 


Background 

A  Quality  Assurance  (QA)  program  allows  the  Army  to  evaluate  and  document  a  contractor’s 
performance.  The  Quality  Assurance  Evaluator  (QAE)  conducts  skilled  and  carefully  planned  in^cticxis 
aimed  at  verifying  the  satisfactory  completion  of  contractor  work.  The  inspections  evaluate  the  quality, 
quantity,  and  timeliness  of  the  services  provided,  not  the  contractor’s  methods  used  in  performing  the 
work.  A  good  QA  program  promotes  the  best  possible  jxoduct  within  the  terms  of  the  standing  contract 

A  well  organized  QA  program  depends  on  a  QA  Surveillance  Plan  (QASP),  which  is  prepared  by 
the  Govermnent  and  contains  the  purpose  and  metlKxls  of  the  QA  program.  Although  the  QASP  is  not 
a  part  of  the  contract  it  is  based  on  the  contract  Performance  Work  Statement  which  is  part  of  the 
contract  The  QASP  lists  contractor  activities  and  the  surveillance  iqrproach,  approximate  number  of  items 
to  be  surveyed,  and  an  Acceptable  Quality  Level  (AQL)  for  each  activity. 

The  installation  Director  of  Public  Works  (DPW),  the  Contracting  Officer  (KO),  or  the  Contracting 
Officer's  Representative  (COR)  often  oversees  the  QASP.  The  CX)R/QAE  needs  an  inspection  guide  to 
help  define  and  clarify  the  inspection  tasks  required  by  the  QASP,  and  to  facilitate  inaction  uniformity 
and  effectiveness.  To  meet  this  need,  the  U.S.  Army  Construction  Engineering  Research  Laboratories 
(USACERL)  developed  this  series  of  12  inspection  guides. 


Objective 

This  guide  series  is  intended  to  supplement  any  existing  QASP  and  to  provide  QA  guidance  for 
evaluating  Operations  and  Maintenance  (O&M)  work  as  performed  by  contractors  on  Army  property.  This 
surfaced  areas  guide  contains  recommended  surveillance  methods  that  can  be  amoided  by  direction  of  the 
KO  or  QA  management  to  fit  the  needs  of  a  specific  installation. 


Guide  Series  Organization 

This  series  includes  the  following  guides  by  USAC^ERL  published  in  October  1993: 

#1;  Water  Systems  (Special  Report  [SR]  FF-94A)1) 

#2:  Wastewater  Systems  (SR  FF-94/()2) 

#3:  Natural  Gas  Distribution  Systems  (SR  FF-94/D3) 

#4:  Electrical  Systems  (SR  FF-94/04) 

#S:  Heating  Systems  (SR  FF-94/D5) 

#6:  Ventilation,  Air  (Conditioning,  and  Refngeration  Systems  (SR  FF-94A)6) 

#7:  Building  Services  (SR  FF-94A)7) 

#8:  Grounds  Maintenance  (SR  FF*94A)8) 

#9:  Surfaced  Areas 
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#10:  Refuse  and  Recyclable  Handling  (SR  FF'94/10) 

#1 1 :  Pest  (Control  Services  (SR  FF-94/1 1) 

#12:  Chistodial  Services  (SR  FF-94/12). 

The  QAE  is  expected  to  evaluate  a  contractor’s  performaiKe  by  applying  appropriate  visual  and 
instrumentation  procedures  along  with  necessary  technical  and  interpretive  skills.  This  guide  covers  QAE 
inspection  of  surfaced  areas,  arid  is  divided  into  sections  that  take  the  inspector  dirough  a  step-by-step 
process  of  recommended  performance  indicators,  inspection  tasks,  and  surveillance  methods. 

Surfaced  areas  are  divided  into  five  subsystems  in  this  guide: 

1.  Paved  Surfaces 

2.  Stormwater  Collection  Systems 

3.  Traffic  Services 

4.  San/Snow  Removal  and  Ice  Control 

5.  Recreational  Areas 

General  QA  information,  including  detailed  explanations  of  the  available  surveillance  methods,  is 
given  in  Ch^er  2. 

Chapter  3  provides  performance  indicators,  inspection  tasks,  and  recommended  surveillance 
approaches  for  each  subsystem. 

Appendix  A  contains  sampling  inspection  tables.  Appendix  B  contains  QAE  Worksheets  for  each 
subsystem  and  a  Service  Order  Questionnaire;  they  may  be  reproduced  for  field  use. 
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2  GENERAL  QA  INSPECTION  INFORMATION 


Inipection  Organization  and  Ptamiing 

According  to  custom  and  standard  practice,  the  contractor  submits  copies  of  die  previous  month’s 
O&M  activities  and  regulatory  agency  reports  to  the  COR  and  the  QAE.  The  due  dates  of  these  r^its 
control  the  start  of  inspection  scheduling.  If  possible,  the  QAE’s  inspection  should  be  conducted  within 
3  days  after  receiving  the  reports.  Effective  coordination  will  allow  more  efficient  inqiectitm  of  services. 
The  COR/QAE  should  look  for  specific  indicators  of  the  contractor’s  performance  and  should  evaluate 
that  performance  based  on  Detailed  Inspection  Tasks.  The  following  chapter  lists  the  Performance 
Indicators  and  Detailed  Inspection  Ta^  for  surfaced  areas. 


Quality  Assurance  Surveillance  Methods 

The  QAE  can  use  the  following  five  surveillance  methods  to  determine  contractor  performance: 

1.  Random  Sampling 

2.  Planned  Sam^ing 

3.  100  Percent  Inspection 

4.  Unscheduled  Inspection 

5.  Customer  Complaints. 

Random  Sampling 

The  methods  are  based  on  statistical  criteria  provided  in  Military  Standard  (MIL*STD)-10SE, 
Sampling  Procedures  and  Tables  for  Inspection  by  Attributes  (10  May  1989)  and  are  presented  as 
recommendations.  The  methods  used  should  be  based  on  the  unique  needs  of  an  individual  system. 
Generally,  all  five  methods  are  rwt  used  to  evaluate  an  individual  system. 

Random  sampling  is  recommended  for  situations  where  many  work  items  are  candidates  for 
inspection.  For  instance,  because  it  is  impractical  to  inspect  every  roof  on  an  installation  with 
SOO  buildings,  only  a  select  number  of  the  buildings  should  be  inspected.  Likewise,  in  rarvlom  sampling, 
only  a  portion  of  the  total  performed  work  is  inspected.  Acceptance  of  the  work  is  based  on  the 
assumption  that  the  inspected  items  are  representative  of  the  quality  of  the  contractor’s  work.  The  random 
sampling  technique  spreads  the  selected  samples  evenly  throughout  the  evaluation  period.  The  folloudng 
are  steps  to  be  used  by  the  QAE  in  random  sampling. 

Tables  A1  and  A2  in  Appendix  A  should  be  used  to  determine  the  number  of  samples  to  be 
inspected  and  the  number  of  rejects  allowed  as  a  function  of  the  number  of  in^cted  work  items  for 
AQLs  of  4  and  10  percent,  and  the  level  of  surveillarKe.  The  three  levels  of  surveillance  are:  normal, 
increased  (tightened),  and  reduced.  Initially,  this  guide  recommends  normal  surveillance  for  random 
sampling.  However,  under  the  direction  of  the  KO,  the  level  of  surveillance  can  be  changed  depending 
on  the  contractor’s  performance. 

As  an  example,  assume  that  the  contractor’s  total  scheduled  output  (i.e.,  population  size)  for  a 
particular  work  item  is  125  units  and  that  the  normal  surveillance  level  with  an  AQL  of  4  percent  has  been 
selected.  According  to  Table  Al,  20  of  the  125  units  of  work  should  be  inspected,  and  the  entire  ouqxit 
of  125  units  should  be  rejected  if  3  or  more  of  the  20  sample  units  are  not  acceptable. 
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The  QA  Worksheets  in  Appendix  B  provide  room  to  record  the  population  size,  the  number  of 
samples,  the  maximum  number  of  rejects,  and  the  interval  for  each  performance  indicator. 

The  work  planned  by  the  contractor  for  each  maintenance  task  should  be  listed  by  date  to  make  it 
easier  to  predict  the  time  when  the  work  samples  will  be  ready  for  inspection. 

Planned  Sampling 

Evaluation  by  planned  sampling  inspects  some,  but  not  all.  of  the  work  activities  and  is  appropriate 
when  the  number  of  work  items  is  large.  Some  items  are  evaluated  before  scheduled  completion  because 
they  are  inaccessible  after  the  work  is  completed.  The  COR/QAE  subjectively  selects  key  work  items  for 
inspection;  the  sample  size  is  determined  arbitrarily. 

The  COR/QAE  will  normally  use  planned  sampling  when  the  contractor's  performance  at  selected 
locations  or  tasks  is  poor.  With  this  type  of  evaluation,  the  contractor  knows  that  work  performed  in  these 
areas  is  more  likely  to  be  monitored.  Planned  sampling  provides  a  systematic  way  of  focusing  on  specific 
output  and  forming  conclusions  about  the  contractor’s  performance  level. 

100  Percent  Inspection 

Inspection  at  100  percent  requires  total  inspection  of  all  items  in  a  contract  requirement.  It  is 
normally  used  to  monitor  infrequent  work  or  critical  contract  work  when  the  number  of  work  items  is 
small  and  in  cases  where  nonperfonnance  could  seriously  damage  Army-fiimished  equipment  or  processes. 
It  may  also  be  used  in  areas  where  a  contractor  has  had  prior  performance  difficulties. 

Unscheduled  Inspection 

Unscheduled  inspections  can  be  used  for  areas  of  poor  past  contractor  perfomiance,  noncritical  areas, 
areas  of  infrequent  repairs,  or  as  a  follow-up  check  of  previous  inspections.  If  the  QAE  notices  such  an 
area,  an  unscheduled  inspection  can  be  conducted  to  evaluate  contractor  performance. 

Customer  Complaints 

The  customer  complaint  method  is  based  on  an  informed  and  cooperative  customer  population,  that 
is  generally  aware  of  local  contract  requirement.  Customers  are  expected  to  monitor  contractor  services 
and,  when  performance  is  poor  or  nonexistent,  to  notify  the  COR/QAE.  If  investigation  reveals  that  the 
complaint  is  valid,  the  COR/QAE  documents  the  deficiency.  Since  this  is  a  reactive  QA  inspection 
approach,  this  method  of  surveillance  normally  supplements  planned  inspection  methods. 


Increased  Surveillance 

For  areas  of  poor  past  contractor  performance,  the  QAE  should  consult  with  the  KO  to  intensify  the 
surveillance  method.  More  than  one  option  is  usually  available,  and  selection  should  be  based  on  the 
initial  method  and  the  amount  of  work  performed. 

I.  Random  Sampling  (Normal  Surveillance)  can  be  replaced  by; 

•  Random  Sampling  (Increased  Surveillance) 

•  Planned  Sampling  (for  a  large  population  size) 
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100  Percent  Inspection  (for  a  small  population  size) 
Unscheduled  Inspection  (for  any  populatitm  size). 


2.  Planned  Sampling  can  be  replaced  by: 

•  Random  Sampling  (Normal  Surveillance) 

•  100  Percent  Inspection  (for  a  small  population  size) 

•  Unscheduled  Inspection  (for  any  population  size). 

3.  Unscheduled  Inspections  can  be  replaced  by: 

•  100  Percent  Inspection  (for  a  small  population  size) 

•  Random  Sampling  (Normal  Surveillance) 

•  Planned  Sampling. 


Decreased  Surveillance 

For  work  areas  in  which  the  contractor  maintains  a  consistently  satisfactory  performance  for  3  to 
6  months,  the  QAE  should  consult  wirh  the  KO  to  decrease  the  intensity  of  the  surveillance.  More  than 
one  option  is  usually  available  and  selection  should  be  based  on  the  iiutial  method  and  the  amount  of  work 
performed. 

1.  Random  Sampling  (Normal  Surveillance)  can  be  replaced  by: 

•  Random  Sampling  (Reduced  Surveillance) 

•  Planned  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 

2.  Planned  Sampling  can  be  replaced  by: 

•  Unscheduled  Inspection  (for  any  population  size) 

•  (Customer  Complaints. 

3.  100  Percent  Inspection  can  be  replaced  by: 

•  Random  Sampling  (Normal  Surveillance) 

•  Random  Sampling  (Reduced  SurveiIlarK:e) 

•  Plarmed  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  (Customer  Complaints. 
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3  SURFACED  AREAS  QA  INSPECTIONS 


Paved  Surfaces 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  perfonned  by  the  contractor.  The  related  d^led  inspection  tadcs 
are  used  by  the  QAE  to  verify  the  contractor's  performance. 

1.  The  level  of  |;»eventive  maintenance  (PM)  performed  for  paved  surfaces  is  adequate. 

Verify  that  the  contractor  performs  an  adequate  level  of  PM  for  paved  surfaces.  Check  for  the 
following: 

a.  Potholes,  uf^ieavals,  and  alligator-cracked  areas  are  repaired. 

(1)  Any  observed  potholes  are  less  than  6  inches*  in  diameter. 

(2)  Any  observed  upheavals  are  less  than  1  in.  above  the  plane  of  surrounding  pavement 
and  show  no  evidence  of  cracking  (pieces  of  pavement  loose,  missing,  or  crushed). 

(3)  Any  observed  alligator-cracked  areas  show  no  evidence  of  pieces  of  pavement  that 
are  loose,  missing,  or  crushed. 

b.  Cracks  are  sealed.  Cracks  larger  than  1  1/2  in.  are  repaired  with  prepared  joint  sealer. 

c.  Road  shoulders  are  properly  maintained. 

(1)  Road  shoulders  protect  the  road  edge  (i.e.,  the  edge  will  not  deteriorate  rapidly 
because  it  is  abutted  with  a  substantial  fill). 

(2)  Road  shoulders  are  protected  frcun  erosion  (i.e.,  steps  have  been  taken  to  ensure  that 
erosion  will  not  berome  a  problem). 

d.  Repairs  are  done  in  a  professional  maimer. 

2.  Paved  surfaces  are  swept  as  needed. 

Verify  that  off-road  paved  surfaces,  sidewalks,  and  parking  areas  are  swept  and  litter  free. 
Perform  a  “windshield”  inspection  of  areas  to  be  sampled.  If  this  visual  inspection  yields 
doubts  about  the  contractor's  performance  level,  perform  a  more  detailed  inspection.  Sweq) 
together  debris  from  a  section  of  street  about  IC^fl  square.  An  acceptable  accumulation  of 
debris  is  less  than  one  handful.  Document  any  discrepancies. 

3.  All  contracted  Service  Orders  (SOs)  and  Individual  Job  Orders  (UOs)  are  done  in  a  timely, 
effective,  and  professional  manner. 


*A  metric  conversion  table  appears  on  p  14. 
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Verify  that  the  contractor  performed  all  contracted  SOs  and  IJOs  in  a  timely,  effective,  and 
professional  maimer.  The  overall  quality  and  appearance  of  the  repair,  including  materials, 
should  be  comparable  to  the  facility’s  original  construction  quality  arul  appearance.  Document 
any  discrepancies  between  the  QA£  inspection  and  the  contractor’s  report  of  work  completed. 

Inspect  the  following  items: 

a.  Utility  cuts  in  pavements  are  in  straight  lines  with  the  task  done  in  a  professional  manner. 

b.  !f  water  flows  off  the  road,  the  drainage  is  smooth-flowing.  There  should  be  no  evidence 
of  erosion,  and  steps  ate  taken  to  ensure  that  erosion  will  not  occur  in  the  future  (e.g.. 
grass  should  be  planted  along  the  shoulder,  etc). 

c.  Road  shoulders  must  protect  the  road  edge  (i.e..  the  edge  will  not  deteriorate  r^idly 
because  it  is  abutted  with  earth  fill). 

d.  Gravel-stabilized  surfaces  contain  no  ruts  or  holes  and  permit  proper  drainage. 

e.  Repair  of  curbs,  gutters,  swales,  dikes,  etc.  allow  adequate  drainage  and  control  road 
shoulder  erosion. 

f.  The  headwall  must  prevent  erosion. 

g.  Traffic  signs  are  not  damaged  or  missing. 

h.  Guardrails,  guardrail  posts,  and  other  physical  traffic  barriers  are  not  damaged  or  missing. 

i.  Within  2  hours  of  clearing  accident  debris,  when  requested  by  the  KO,  there  is  no  debris 
at  the  accident  site.  (NOTE:  This  does  not  include  disabled  or  wrecked  vehicles.) 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicators  #1  and  #2  monthly  using  random  sampling  (normal 
surveillance,  10  percent  AQL). 

•  For  peformance  indicator  #3,  evaluate  SOs  monthly  using  random  sampling  (normal 
surveillance,  5  percent  AQL)  and  questiormaire  feedback,  and  evaluate  IJOs  monthly  using  the 
100  percent  inspection  method. 


Stormwater  Collection  Systems 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inspection  tasks 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1 .  Catch  basins,  manholes,  drainage  swales,  ditches,  and  storm  drainage  systems  are  able  to  drain 

the  amount  of  stormwater  for  which  they  were  designed. 

Verify  that  catch  basins,  manholes,  drainage  swales,  ditches,  and  storm  drainage  systems  are 
able  to  drain  the  amount  of  stormwater  for  which  they  were  designed.  Conduct  inactions 
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^)pioxiinately  12  woiking  iKxirs  after  the  end  of  each  rain  of  1  in.  or  more.  The  contractor 
should  begin  cleanup  immediately  after  the  rain  ends. 

To  peifonn  the  inspection,  do  die  following: 

a.  Visually  inspect  the  gratings  of  catch  basins  and  curb  inlets  for  accumulated  ddMis.  Any 
significant  accumulation  is  unsadsfactoiy. 

b.  Insert  a  pole  until  it  reaches  the  bottom  of  the  catch  basin  and  move  it  around.  If  the  pole 
moves  ^ly,  the  cleaning  process  is  satisfactory.  However,  sluggish  movement  of  the 
pole  indicates  the  presence  of  debris,  and  the  cleaning  is  unsatisfactory.  When  the  pole 
is  removed,  if  the  level  of  debris  marking  is  lower  than  2  ia,  the  dewing  is  satisfactory. 
If  it  is  higher  than  2  itL,  the  cleaning  is  unsadsfactory. 

2.  "As-built"  drawings  are  updated  with  changes  and  corrections. 

Verify  that  the  contractor  maintains  currerd  "as-built"  drawings  of  storm  sewer  facilities  and 
equipment.  Check  to  see  that  the  drawings  are  updated  annually  widi  all  changes  and 
corrections.  The  drafqierson’s  initials  and  the  date  sl^ld  accompany  each  change. 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicator  #1  monthly  using  random  sampling  (normal  surveillance, 
10  percent  AQL). 

•  Evaluate  Performance  Indicator  #2  annually  using  the  100  percmtt  inspection  method. 


Traffic  Services 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inq)ection  tadcs 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1.  Traffic  regulatory,  warning,  guidance,  and  lane  markings,  and  traffic  islands  are  in  good  repair 
and  proper  working  order. 

Verify  that  traffic  regulatory,  warning,  guidance,  and  lane  markings,  and  traffic  islands  are  in 
good  repair  and  proper  working  order. 

More  specifically,  check  to  see  that: 

a.  Traffic  control  signals  are  operating  and  are: 

(1)  not  missing 

(2)  square  to  oncoming  traffic 

(3)  at  the  proper  height 

(4)  plumb 

(3)  undamaged 

b.  Traffic  control  signs  are: 

(1)  not  missing 
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(2)  cleariy  visible  to  raKoming  traffic 

(3)  square  to  oncoming  traffic 

(4)  at  the  proper  height 

(5)  plumb 

(6)  undamped  (i.e.,  twisted,  beitt.  ot  marred) 

c.  Islands  are  in  good  repair  with  no  areas  of  crushed  or  missing  ctmcrete  or  asphalt 

d.  Guidance  markings,  lane  marking.  «id  odier  traffic  markings  are  clearly  visible,  with  more 
than  90  percent  of  dieir  surfaces  clean  and  free  of  defects.  This  can  be  checked  by 
marking  off  a  S-fl  length  of  lane  marking  and  inspecting  it  for  defects. 

2.  Parking  area  and  helipad  markings  are  clearly  visible. 

Verify  that  parking  area  and  helipad  markings  are  clearly  visiUe,  with  more  dian  90  percent 
of  their  surfaces  clean  and  free  of  defecte. 

Recommended  Surveillance  Approach 

•  Evaluate  both  performance  indicators  mondily  using  randmn  sampling  (rrormal  surveillance. 
10  percent  AQL). 


Sand/Siraw  Removal  and  Ice  Control 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inqrectitm  tasks 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

Conduct  inqrections  at  least  12  hours  after  the  snow  stops  falling  or  at  the  KO’s  request  for  service. 

Qieck  the  following: 

1.  Snow  is  removed  to  bare  pavement  from  designated  roads  and  parking  areas. 

Verify  that  snow  is  removed  to  the  bare  pavement  from  (tesignated  roads  and  parking  areas. 

2.  Abrasives  used  for  ice  control  are  removed  wittiin  8  working  hours  after  ice  in  the  vicinity  has 
melted. 

Verify  that  abrasives  used  for  ice  cotttrol  are  removed  within  8  working  hours  after  ice  in  the 
vicinity  has  melted.  (The  same  criteria  as  used  for  the  sweeping  of  paved  surfaces  will  ipfriy.) 

3.  Clear  access  to  crosswalks  is  available  fnnn  sklewalks,  fire  hydrants,  building  entrances  and 
exits,  and  refuse  containers. 

Verify  that  clear  access  to  crosswalks  is  availaUe  from  sidewalks,  fire  hydrants,  building 
entrances  and  exits,  and  refuse  containers.  Qear  access  means  that  anyme  who  would 
normally  have  access  to  an  area  whoi  there  is  no  snow  has  access  to  drat  area  after  sand/snow 
removal. 
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Recommended  Surveillance  Approach 

•  Evaluate  all  peifoimance  indicjtton  seasonally  using  lamkHn  sampling  (noimal  surveillance, 
10  percent  AQL). 


Recreational  Areas 

Performance  Indicator  and  Detailed  Inspection  Tasks 

The  following  item  is  perfbnned  by  the  contractor.  The  related  detailed  inflection  tasks  are  used 
by  the  QAE  to  verify  the  contractor’s  perfonnance. 

Playground  equi{Hnent  is  repaired  as  needed  and  is  maintained  in  good  conditioa 

Verify  that  playground  equipment  is  repaired  as  needed  and  is  maintained  in  good  condition. 

Check  to  see  that; 

1.  No  pieces  of  equipment  are  missing  or  Imiken. 

2.  Painted  surfaces  are  free  of  defects.  (Check  by  inflecting  a  1-sq-fl  or  1-linear-ft  area  of 
a  painted  surface.  More  than  90  percent  of  the  surface  should  be  free  of  defects,  such  as  paint 
chipping,  rust,  or  dents.)  QA  instrumentation  is  recommended  to  check  the  paint  condition 
(Johnson  1993). 

3.  Except  for  normal  wear,  the  equipment  is  free  from  damage  as  if  it  were  newly  installed 
(i.e.,  bent,  broken,  missing,  rusted,  rotten,  or  non-usable  equipment  is  unsatisfactory).  QA 
instrumentation  is  recommended  to  check  for  conosion/coating  condition  (Johnson  1993). 

Recommended  Surveillance  Approach 

•  Evaluate  the  performance  indicator  monthly  using  random  sampling  method  (normal 
surveillance,  10  percent  AQL). 


METRIC  CONVERSION  TABLE 

1  in.  =  2.S4  cm 
1  ft  =  0  J05  m 
1  ft  =  0.093  m* 
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ACRONYMS 


AQL 

Acceptable  Quality  Level 

COR 

Contracting  Officer's  Representative 

DEH 

Director  of  Engineering  arxl  Housing 

KO 

Contracting  Officer 

MIL-STD 

Military  Standard 

O&M 

Operations  and  Maintenance 

QA 

Quality  Assurance 

QAE 

Quality  Assurance  Evaluator 

QASP 

QA  Surveillance  Plan 

REFERENCES 

Johnson,  James,  Special  Report  FF-93/DRAFT,  Catalog  of  Industrial  Instrumentation  for  Army  Real 
Property  Quality  Assurance  Applications  (U.S.  Army  Ctmstniction  Engineering  Research  Labora¬ 
tory,  1993). 

Military  Standard  105E,  Sampling  Procedures  and  Tables  for  Inspeaion  by  Attributes  (Department  of 
Defense,  lU  May  1989). 
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APPENDIX  A; 


Inspection  Sa^^»ling  Tables 


Tabic  A1 

Sacaplc  SisH  aad  Reject  LctcIi  (4%  AQL) 

(As  developed  from  Tablee  I A  II  in  MIL  STD  IQSE) 


iBcrcaced 

Normal  Surrcillaaca  (TIshlCBed)  Samiilaacc  Radtcd  SancUaacc 


Population 

Size 

Claun 

Sample  Si» 

Reject 

Level 

Clau  m 

Sample  Size 

Reject 

Levd 

ClassI 

Sanqsle  Size 

Rqect 

Level 

08  to  SO 

• 

2S% 

1 

• 

40% 

1 

•• 

SI  to  90 

E 

13 

2 

F 

20 

2 

• 

3% 

1 

91  to  ISO 

F 

20 

3 

G 

32 

3 

• 

3% 

1 

131  to  280 

G 

32 

4 

H 

SO 

4 

E 

S 

2 

281  toSOO 

H 

SO 

6 

J 

80 

6 

F 

8 

3 

SOI  to  1200 

J 

80 

8 

K 

12S 

9 

G 

13 

4 

1201  to  3200 

K 

12S 

11 

L 

200 

13 

H 

20 

S 

The  Reject  Level  is  the  number  of  failed  inspectiona  requiring  rejection  of  die  Lot  (population). 

An  aateiiak  (*)  indicates  that  the  sample  level  is  outside  the  range  of  a  4%  AQL  for  the  selected  class. 


Table  A3 

Sample  Siacs  aad  Reject  Levels  (10%  AQL) 

(As  developed  fiom  Titles  I A  II  in  MIL  STD  lOSE) 


Increased 

Normal  Sarvefllancc  Tightened  5  Ji-vcBtaace  Redaced  SnrvcBlaacc 


Population 

Size 

Clmsn 

Sample  Size 

Rejea 

Level 

Class  m 

Sample  Size 

Reject 

Level 

Class  I 

Sample  Size 

Reject 

Level 

06  to  IS 

* 

33% 

1 

m 

S0% 

1 

* 

16  to  25 

C 

3 

2 

D 

8 

2 

• 

8% 

1 

26  to  SO 

D 

8 

3 

E 

13 

3 

C 

2 

2 

51  to  90 

E 

13 

4 

F 

20 

4 

C 

2 

2 

91  to  ISO 

F 

20 

6 

G 

32 

6 

D 

3 

3 

ISl  to  280 

G 

32 

8 

H 

SO 

9 

E 

5 

4 

281  toSOO 

H 

SO 

11 

J 

80 

13 

F 

8 

5 

SOI  to  1200 

J 

80 

15 

K 

125 

19 

G 

13 

6 

1201  to  3200 

K 

125 

22 

L 

200 

19 

H 

20 

8 

The  Reject  Level  is  the  number  of  failed  inspections  that  lequiie  rejection  of  the  Lot  (population). 

An  asterisk  (*)  indicates  that  the  sample  level  is  outside  die  range  of  a  10%  AQL  for  the  selected  class. 
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TaMe  A3 


Raadoai  Nuibcn 


2616935511 

1814592722 

4236846326 

2724888353 

8413744616 

2648154971 

1986968375 

1437565599 

8363863896 

1525837523 

1572942564 

6927197754 

2558667858 

6119192999 

9951148998 

9618877832 

2287738178 

3967114736 

3642964469 

7656319789 

5472892721 

2265113376 

4668646154 

4574188235 

9991195899 

2274682259 

8573987922 

7942386176 

1378687899 

5474937319 

7676273257 

8465921355 

2362795629 

6224582949 

6354911212 

2476793222 

6917146476 

4841986474 

2168683614 

9854561436 

5327561333 

2277257261 

2894996843 

2349753246 

6795585445 

5378664114 

7232172864 

8434927263 


31255178756 

54919294929 

68854911328 

32639327718 

96375621432 

73372174477 

41361133287 

46462345899 

19398398564 

79444483126 

86135451922 

36636344668 

26243276617 

12864737547 

26933259579 

25263664522 

28833985717 

92748832584 

78847355179 

81768893583 

35619683789 

17444952591 

63968456242 

63532182925 

89834791257 

44237957788 

19798611985 

75343521476 

33163384334 

23873892515 

93444261524 

17861798366 

72427477546 

56263626621 

71159117232 

28134298769 

58549488455 

41592433674 

57968723862 

29619818899 

54124623325 

12161866812 

23994732419 

44686311896 

61494531732 

42511489428 

69739334471 

79831995871 


684494628935 
363514311161 
619871243413 
359681593246 
857824777426 
827576566258 
541914971848 
983232775998 
958743782384 
729978423414 
159757675563 
381479147277 
432848931777 
181342159257 
628311933162 
813323369394 
362765968277 
229148465364 
5984871  1  3258 
194674274798 
965964875955 
725499499882 
418384359596 
651994844445 
536542318835 
131431161258 
364339638151 
918924437481 
818634998454 
942491998179 
517992866885 
917922967153 
975199129675 
396846142574 
117955387891 
578658536862 
817959321376 
892154372512 
991347544398 
951749219166 
791838461116 
148528411739 
654185377369 
477631578977 
186224781459 
997247841811 
448867419951 
299668887848 
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APPENDIX  B:  QAE  Inspection  Worksheets 


Paved  Surfaces  Worksheet 


Page  1  of  3 


Performance  Indicator  #1:  The  level  of  PM  perfonned  for  paved  surfaces  is  adequate. 

a.  Potholes,  upheavals,  and  alligator-cracked  areas  are  repaired. 

b.  Cracks  are  sealed. 

c.  Road  shoulders  are  properly  maintained. 

d.  Repairs  are  done  in  a  professional  matmer. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives _ ^number  of  samples  and _ number  of  allowable  rejects. 

LOCATION 


S-  U  N 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 
SUN 


Remarks: 


*S  =  Satisfactory,  U  =  Unsatisfactory,  N  =  Not  applicable.  Circle  one  rating  for  each  item. 
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Paved  Surfaces  Worksheet 


Page  2  of  3 


Performance  Indicator  #2:  Paved  surfaces  are  swept  as  needed. 

Using  the  population  size _ ,  and  referring  to  nonnal  surveillance  in  Tsd)ies  A1  aiul  A2 

gives _ number  of  samples  and _ number  of  allowable  rejects. 

LOCATION 


Remarks: 
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Paved  Surfaces  Worksheet 


Page  3  of  3 


Performance  Indicator  #3:  All  contracted  SOs  and  IJOs  are  done  in  a  timely,  effective,  and 
professional  manner. 

a.  The  woik  is  done  in  a  timely  manner. 

b.  The  overall  quality  and  appearance  of  the  repair  is  companfole  to  that  of  die  surfaces’ 
original  construction. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  Tables  A1  artd  A2 

gives _ ^number  of  samples  aral _ number  of  allowable  rejects. 

LOCATION  SO/UO 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Quality  Assurance  Evaluator 


Date 
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Stormwater  Collection  Systems  Worksheet 


Page  1  of  2 


Performance  Indicator  #1:  Catch  basins,  manholes,  drainage  swales,  ditches,  and  ^onn  drainage 
systems  are  able  to  drain  the  amount  of  stormwater  for  which  they  were  designed. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives _ number  of  samples  and _ number  of  allowable  rejects. 

LOCATION 


Remarks: 
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StormwatM*  Collection  Systems  Worksheet 


Page  2  of  2 


Performance  Indicator  #2:  “As-built"  drawings  are  updated  with  changes  and  corrections. 

a.  The  draftperson’s  initials  accompany  each  change. 

SUN 

b.  The  date  of  change  accompanies  each  correction. 

SUN 


Remarks: 


Quality  Assurance  Evaluator 


Date 
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Traffic  Services  Worksheet 


Page  1  of  2 


Performance  Indicator  #1:  Traffic  regulatory,  warning,  guidance,  and  lane  markings,  and  traffic 
islands  are  in  good  repair  and  proper  working  order. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives _ ^number  of  samples  and _ number  of  allowable  rejects. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Traffic  Services  Worksheet 
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Performance  Indicator  #2:  Parking  areas  and  helipad  markings  are  clearly  visible. 

Using  the  population  size _ .  and  referring  to  nonnal  surveillance  in  Tables  A1  and  A2 

gives _ number  of  samples  and  number  of  allowable  rejects. 

LOCATION 


Remarks: 


Quality  Assurance  Evaluator 


Date 
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Sand/Snow  Removal  and  Ice  Control  Worksheet 
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Performance  Indicator  #1:  Snow  is  removed  to  bare  pavement  from  designated  roads  and  parking 
areas. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives _ number  of  samples  and _ number  of  allowable  rejects. 

LOCATION 


Remarks: 
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Sand/Snow  Removal  and  Ice  Control  Worksheet 


Page  2  of  3 


Performance  Indicator  #2:  Abrasives  used  for  ice  control  are  removed  within  8  working  hours  after 
ice  in  the  vicinity  has  melted. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  Tables  A1  and  A2 

gives  number  of  samples  and  number  of  allowable  rejects. 

LOCATION 

_  SUN 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_ SUN 

_  S  ■  U  N 

_  SUN 

_  SUN 

_ SUN 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  S  U  N** 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 
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Recreatiolui  Areas  Worksheet 
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Performance  Indicator:  Playground  equipment  is  repaired  as  needed  and  is  maintained  in  good 
condition. 

Using  the  population  size _ ,  and  referring  to  nonnal  surveillance  in  Tables  A1  and  A2 

gives _ number  of  samples  and  number  of  allowable  rejects. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 

_ SUN 

_  SUN 


Remarks: 


Quality  Assurance  Evaluator 


Date 
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Service  Order  Questioiuiaire 
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This  survey  should  be  completed  using  infoimation  collected  from  die  person  who  has  had  the 
most  contact  with  maintenance  personnel.  Please  circle  the  letter  of  the  answer  selected  or  write  in  an 
appropriate  answer  where  there  are  blanks. 

1.  Response  (in  days)  to  repair  requested  work: 

a)  Excellent  response  (normal  conditions  •  7  days) 

(emergency  conditions  •  1  day) 

b)  Adequate  response  (within  2  weeks) 

c)  Too  long  (Approximately  how  long?  _ days) 

2.  (^ality  of  work:  (Are  you  satisfied  that  quality  work  was  performed?) 

Yes _  No _  Defect  was  not  fixed 

Explain: _ 


3.  Cleanup  of  area  after  repair  (Was  area  left  as  clean  as  it  was  before  work  personnel  arrived?) 
Yes _  No _ 

Comments: _ _ 


4.  Efforts  of  work  personnel:  (Are  you  satisfied  tlud  the  work  was  performed  in  a  professional, 
effective  manner?) 

Comments: _ _ 


S.  Attitude  of  work  personnel:  (Were  diey  helpful,  frioidly,  courteous,  cheerful?) 
Comments: _ 


6.  Do  you  think  this  type  of  repair  could  be  accomplished  as  "self  help"  if  material  and  instructions 
were  supplied? 

Yes _  No _  Maybe _ 
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Sa’vioe  Order  Questrannaire 
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7.  Remaiks: 


Thank  you  for  your  cooperation. 


Quality  Assurance  Evaluator 


Date  Questionnaire  Completed 


USACERL  DISTRIBUTION 


Chief  of  Engineers 
ATTN:  CEHEC-IM-LH  (2) 

ATTN;  CEHEC-IM-LP  (2) 

ATTN:  CERD-L 

CECPW  22060 
ATTN:  CECPW-FM-S 
ATTN:  CECPW-FM 
ATTN:  CECPW-FB 
ATTN:  CECPW-FU 
ATTN:  CECPW-F-DPN 

US  Army  Engr  District 
ATTN:  Library  (40) 

US  Army  Engr  Division 
ATTN:  Library  (13) 

INSCOM 

ATTN:  lALOG-I  22060 
ATTN;  lAV-DEH  22186 

HQ  XVm  Airborne  Corps  28307 
ATTN:  AFZA-DEH-EE 

US  Army  Materiel  Command  (AMC) 
Alexandria,  VA  22333-0001 
ATTN:  AMCEN-F 
Installations: 

ATTN:  DEH(19) 

Rocky  Mountain  Arsenal  8002 
ATTN:  AMCPM-RM 
Pine  Bluff  Arsenal  71602 
ATTN:  SMCPB-EH 

FORSCOM 

Forts  Gillem  &  McPherson  30330 
ATTN:  FCEN 
Installations: 

ATTN:  DEH(23) 

National  Guard  Bureau  20310 
ATTN:  Installations  Div 

Fort  Belvoir  22060 
ATTN:  CECC-R  22060 

TRADOC 
Fort  Monroe  236S1 
ATTN:  ATBO-C 
Installations: 

ATTN:  DEH  (20) 


USARPAC  968S8 
ATTN:  DEH 
ATTN:  APEN-A 

HQUSEUCOM  09128 
ATTN:  ECJ4-LIE 

AMMRC  02172 
ATTN:  DRXMR-AF 
ATTN:  DRXMR-WE 

CEWES  39180 
ATTN:  Library 

CECRL  03755 
ATTN:  Library 

USA  AMCOM 

ATTN:  Facilities  Engr  21719 
ATTN:  AMSMC-IR  61299 
ATTN:  Facilities  Engr  (3)  85613 

USAARMC  40121 
ATTN:  ATZIC-EHA 

Military  Traffic  Mgmt  Commarxl 
ATTN:  KrrEA-GB-EHP  07002 
ATTN:  MT-LOF  20315 
ATTN:  MTE-SU-FE  28461 
ATTN:  MTW-IE  94626 

Military  Dist  of  WASH 
Fort  McNair 
ATTN:  ANEN  20319 


Norton  AFB  92409 
ATTN;  Library 

Engr  Societies  Library 
ATTN:  Acquisitions  10017 


Defense  Nuclear  Agency 
ATTN:  NADS  20305 

Defense  Logistics  Agency 
ATTN:  DLA-WI  22304 

US  Military  Academy  10996 
ATTN:  MAEN-A 
ATTN:  Facilities  Engineer 
ATTN:  Geograpl^  &  Envr  Engrg 


Naval  Facilities  Engr  Command 
ATTN:  Facilities  Engr  Command  (8) 
ATTN:  Division  Offices  (11) 

ATTN:  Public  Works  Center  (8) 
ATTN;  Naval  Constr  BiUtalion  Ctr 
93043 

ATTN:  Naval  Civil  Engr  Service 
Center  (3)  93043 

TyndaUAFB  32403 
ATTN:  HQAFCESA  Program  Ofc 
ATTN:  Engrg  &  Srvc  Lab 

US  Gov’t  Printing  Office  20401 
ATTN:  Rec  Sec/Deposit  Sec  (2) 

Defense  Tech  Info  Center  22304 
ATTN:  DTIC-FAB(2) 
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